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SUMMARY: We have investigated dopamine (DA) receptors in estradiol- 
induced PRL-secreting pituitary tumors and intact pituitary tissue. 
Female rats were injected at 3-week intervals with 2 mg estradiol 
valerate (EV) or with diluent. After 21 weeks, adenomatous changes 
in the pituitary gland of EV-treated rats were seen and plasma PRL 
concentrations reached 2 ug/ml. Bromocriptine (2.5 mg/kg) was then 
administered for 1 month to half of the control rats and half of the 
rats bearing tumors. Anterior pituitary weight was increased in 
EV-treated rats compared to controls while the affinity and the 
density of DA receptors as assessed by [3H]spiperone binding remain- 
ed unchanged. Bromocriptine (CB-154) induced a 70% decrease in the 
density of DA receptors without any change in affinity both in norm- 
al pituitaries and in tumors. Concurrently, the elevated plasma 
concentrations of PRL in the tumor bearing rats were decreased to 
control values following the CB-154 treatment. Our data suggest that 
rats with primary estrogen-induced PRL secreting tumors have normal 
pituitary DA receptors. 

In man, prolactin-secreting tumors represent the majority of 

hormone-secreting pituitary adenomas and prolactin (PRL) hypersecre- 

tion is present in 60-70X of patients bearing pituitary tumors pre- 

viously classified as functionless adenomas (1,2). Bromocriptine 

(CB-154), a dopamine (DA) agonist, is commonly and succesfully used 

for long-term treatment of human prolactinomas (3, 4). However, 

little data is yet available on the effects of long-term CB-154 

administration on DA receptors in pituitary tumors. We have thus 

studied DA receptors in rats bearing estradiol-induced PRL-secreting 

pituitary tumors which have recently been characterized as a model 

for human prolactinoma (5). 

MATERIALS AND METHODS 

Adult female Sprague-Dawley rats (Charles River CD strain) 
weighing 200-250 g were housed two per cage and maintained at 
22-23°C on a 14:lO hours light dark cycle (lights on from 0.500 to 
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19.00 hours) and received rat chow and water ad libitum. Rats were 
given 2 mg 17f3-estradiol valerate (EV), S.C. at 3-week intervals 
while control rats received the vehicle, 0.2 ml sesame oil. After 21 
weeks, half of the animals were administered bromocriptine (2.5 
mgfkg, S.C. b.i.d.) or the vehicle (1% gelatine in 0.9% saline solu- 
tion) for one month. Animals were sacrificed by decapitation on the 
third morning after their last bromocriptine injection. The ante- 
rior, intermediate and posterior lobes of the pituitary gland were 
dissected before being frozen in dry ice. Tissues were kept at 
-90°C until assayed. 

Trunk blood was collected into heparinized tubes and plasma was 
separated by centrifugation at 4000 g for 10 min and kept at -2O'C 
until assayed for prolactin. Blood samples were also collected from 
the tail veins during induction of the tumors. Prolactin was measur- 
ed in duplicate by double-antibody radioimmunoassay (6) using rat 
prolactin I-5 and rabbit antisera (anti-prolactin-S-8) kindly sup- 
plied by Dr. S. Raiti of the National Hormone and Pituitary Program, 
USA. 

Intact and adenomatous anterior pituitary tissue preparation 
for dopamine receptor assay was as follows. Tissue was thawed, 
weighed and homogenized, using a glass-teflon homogenizer in 100 
volfwet weight of tissue of 0.25M sucrose, 25 mM Tris-HCl, 2 mM 
MgClz, pH 7.4 at 0-4'C. This homogenate was centrifuged at 100 x g 
for 10 minutes in conical tubes, the pellet of this centrifugation 
is discarded, and the supernatant centrifuged at 30,000 x g for 20 
min. The pellet was resuspended in the same buffer without sucrose 
and centrifuged 15 min at 30,000 x g. The final pellet was resuspen- 
ded in 25 mM Tris-HCl, 2 mM MgC12, 10 !JM pargyline, 0.1% ascorbic 
acid, pH 7.4 and preincubated 10 min at 25°C before binding assay. 

Dopamine receptors were assayed using 10 concentrations of 
[3H]spiperone and 1 pM (+)butaclamol was used to estimate non-speci- 
fic binding. [3H]spiperone (20-25 Ci/mmole) was incubated in dupli- 
cate for 60 min at 25°C in a total volume of 0.5 ml: 200 pl of tis- 
sue suspension (dilution 50 vol/wet weight of tissue corresponding 
to approximately 1 mg of protein/ml), 50 ul of [ %]ligand (0.05-1.0 
nM), 50 pl of (+)butaclamol or ascorbic acid 0.01% and 200 pl of 
buffer. At the end of incubation, samples were diluted with 3 ml of 
cold washing buffer and rapidly filtered through Whatman (GF/C) 
glass fiber filters under reduced pressure. Filters were quickly 
washed with aliquots (3 x 5 ml) of washing buffer. The radioactivity 
trapped on the filters was measured by liquid scintillation spectro- 
scopy at an efficiency of 30%. Protein concentration was determined 
by the method of Lowry (7). Dopamine receptors in the anterior 
pituitary of EV-treated rats were assayed individually while pooled 
tissue of 2-5 animals were used in the other groups of animals. 
Anterior pituitary weight and plasma prolactin concentrations were 
measured in individual animals. Each group contained 20 rats and 
results shown are the mean f  SEM. The experiment was repeated twice. 
Statistical significance was measured according to the multiple-ran- 
ge test of Duncan-Kramer (8). [+d]spfperone was from New England 
Nuclear Corp. while (+)butaclamol (Ayerst) and bromocriptine 
(Sandoz) were kindly supplied by these companies. 

RESULTS 

After 21 weeks of EV treatment, plasma PRL concentrations 

measured in blood collected from the tail vein of treated animals 

reached concentrations as high as 1800 pg/ml, as shown in Table 1. 
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Table 1. Effect of chronic estradiol valerate (EV) and bromocriptine (C&154) 
treatments on plasma prolactin levels, intact pituitary and tumor weights and 

dopamine receptors 

Group PRL Anterior 
pituitary 
weight 

Anterior pituitary 
[ %]spiperone binding 

(rig/ml) (m&c) 
ED B ma* 
(nM) (fmole/mg 

of protein) 

C 60 %?2 21.74+ 1.57 0.198+0.081 108.89.3 
CB-154 28 ?16 17.68T 1.39 0.22OS.042 29.59.5b 
EV 18461%?88;35692%15b,e 186.02P6.91b 0.204%3.047 93.623.8 
EV + CB-154 1458'421; L67 2+ 24c,e 6L.43? 7.46c,a,d 0.350%.049 31.4 9.9b,c 

heasured in blood collected from the tain vein after 21 weeks of EV treatment. 
heasured in the trunk blood at sacrifice of the animals after 25 weeks of EV 
treatment. 

a, P < 0.05 and b, p < 0.01 vs C 
c. P < 0.01 vs EV 
d, p < 0.01 vs CB-154 
e, P < 0.01 vs PRL measured after 21 weeks of EV 

These animals were then divided in two troups one vehicle-treated 

and the other treated for one month with bromocriptine. In rats 

receiving the EV treatment without bromocriptine plasma prolactin 

concentrations continued to increase while in those receiving bromo- 

criptine a sharp decrease in prolactin concentrations was observed, 

Rats not receiving the EV valerate treatment were included for com- 

parison. From Table 1, we observe that the EV treatment induced 

large increases of PRL concentrations and that bromocriptine was 

able to reverse this effect and to decrease the plasma PRL eoncen- 

tration back to control values. Rats receiving only the CB-154 

treatment show a non-significant decrease in plasma PRL concentra- 

tions. The CB-154 treatment had no effect on intact pituitary weight 

while it significantly reduced the weight of estradiol-induced 

pituitary tumors. Dopamine receptors were assessed with [ %l]spipe- 

rone binding. The density (Bmax) and affinity (KB) for [3H]spipe- 

rone binding remafned unchanged in EV-treated rats compared to con- 

trols. Bromocriptine treatment induced a similar decrease of the 

density of dopamine receptors in the intact and adenomatous pituita- 
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ry while it did not influence the affinity of DA receptor for the DA 

radioligand. Similar results are obtained when the density of DA 

binding sites is expressed per mg of tissue (data not shown). 

DISCUSSION 

The animal model of pituitary tumor used in this study has been 

recently investigated (5). As assessed by plasma prolactin concen- 

trations, Casanueva et al. (5) h ave shown a defective central ner- 

vous system dopaminergic function in rats with estrogen-induced 

pituitary tumors and observed a decrease in the dopamine concentra- 

tion of the median eminence. We observe similar results and, in 

addition, we have shown a decrease in the dopamine concentration in 

the anterior pituitary of EV-treated rats (9). No data was available 

on the DA receptors in these tumors. We observe that the density and 

the affinity of [3H]spiperone for the DA receptors in the pituitary 

tumors is unchanged compared to intact pituitary tissue while the 

weight of the anterior pituitary is increased about ten-fold. 

In agreement with Casanueva et al. (5), we observed that PRL 

concentrations, elevated in the tumor bearing rats, were decreased 

to control values following the bromocriptine treatment. Furthermo- 

re, we also noted that the ergot treatment decreased the anterior 

pituitary tumor weight. Similar results have been observed in humans 

where treatment with bromocriptine normalizes plasma PRL levels and 

has also been shown to lead to tumor regression (3, 4, 10). Chronic 

bromocriptine treatment induced a significant decrease in the number 

of dopamine binding sites without any change in their affinity both 

in intact pituitaries and in the tumors. Our data suggest that rats 

with primary estrogen-induced PRL-secreting tumors have normal 

pituitary DA receptors. In addition, our results indicate that chro- 

nic CB-154 treatment of prolactinomas may modify the number of DA 

receptors without affecting the responsiveness of tumoral mammo- 

trophs to dopaminergic agents. 
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